Objective: To systematically review the literature on the telehealth initiatives in telerehabilitation practices in children and adolescents from zero to 18 years old.
Introduction
In recent years, contributions from technological development to projects in the area of health have increased, with a consequent increase in the sharing of knowledge and skills of health care offered to the population (1) . One of the successful initiatives of the incorporation of technology in health care is telemedicine or telehealth, defined by the World Health Organization (WHO) as the provision of health services in cases where distance is a critical factor. Telehealth emerges as a political and strategic instrument to plan and perform actions on health, allowing an exchange of important information for the diagnosis, prevention, and treatment of diseases. In addition, telehealth is used for continuing education of service providers, as well as for research and evaluation (2, 3) .
Traditionally, heath care service occurs from a face-toface meeting. With the use of technological resources of telehealth, it is possible to conduct a "virtual meeting" between health professionals and patients and among health professionals themselves, whenever the distance or other factors prevent the contact in person. This peculiar feature, which escapes conventional standards, changes paradigms and has legal and ethical implications (1, 3) . To ensure the secrecy and confidentiality of information, it is necessary, in addition to an appropriate location, to train all staff involved, once this is not composed only by health care professionals (3) . However, ethical and legal guidelines, provided they are taken into consideration, do not prevent patients and professionals from making use of telehealth.
Rehabilitation is a comprehensive, dynamic, multiprofessional process, which aims not only to recover, but also to reinstate the individual to society. It is concerned with the biopsychosocial well-being of the patient and its actions include multivariate and complementary fields, such as education, employment, welfare, and leisure (4, 5) . Expanding and developing interfaces of rehabilitation with telerehabilitation can be an important strategy for increasing the effectiveness and efficiency of rehabilitation actions.
Telerehabilitation, defined as the method by which communication technologies are used to provide distance rehabilitation, although still underused, has been efficient and effective in comparison to conventional rehabilitation clinical practices (6) . In adult patients, there is a greater description in the literature on the use of telerehabilitation for cases of osteoarthritis (7) , cardiac rehabilitation (8) , chronic obstructive pulmonary disease (9) , dysarthria (10) , among others. However, when considering the juvenile population, the practice of telerehabilitation is scarce. Description of its use can be found in the treatment of asthmatic children with attention deficit disorder and hyperactivity, delayed oral language development, diabetes, and in controlling adolescent smokers (11, 12) . Considering the potential of telehealth practices for the successful treatment of patients in rehabilitation and the scarcity of studies in the literature on telerehabilitation in the juvenile population, a further clarification on the subject is necessary. It is believed in the importance of the use of telehealth in rehabilitation practice, and therefore, this study conducted a survey of the bibliographic production in the area, to provide health professionals with greater knowledge regarding the use of information and communication technologies for the success of rehabilitation practices. Therefore, this study aimed to investigate the initiatives of telehealth application in telerehabilitation practices in children and adolescents aged from zero to 18 years.
Method
This was a systematic review of the literature on randomized controlled trials about the use of telehealth in the rehabilitation of children and adolescents. The review was done according to the steps of the Cochrane Collaboration Library. The following items were predefined and limited: the topic of interest and the formulation of the guiding question; the search and selection strategies; the criteria for inclusion and exclusion; the assessment of the methodological quality of studies; and the development of a form for the presentation, analysis, and interpretation of data extracted from the studies. The guiding question that conducted this systematic review was: "how is the use of telehealth in telerehabilitation practices in children and adolescents from zero to 18 years?" Searches were conducted in Medline/PubMed, Medline/ BVS, PEDro and Cochrane Library databases (Table 1) , using the keywords: "telemedicine", "rehabilitation" and "telehealth", in Portuguese, English, and Spanish. In the search strategy, we delimited the search for papers published from January 2002 to February 2012.
The study included only randomized controlled trials, available in full text, considering only studies with a target population of children and adolescents up to 18 years and that covered the topic of telerehabilitation. The following studies were excluded: those that were not randomized controlled trials, those not available in full, those whose participants were not exclusively under 19, and those whose theme was not telerehabilitation.
The articles were read in full and evaluated independently by two authors. The methodological quality of the studies was assessed with the PEDro scale, currently the most widely used in the area of rehabilitation (13) . This scale was developed by the Physiotherapy Evidence Database to be applied in experimental studies and has a total score of ten points, including assessment criteria for internal validity and presentation of statistical analysis employed. In case of discrepancy in scores between the two raters, a consensus was sought. When necessary, a third opinion was requested.
The PEDro scale consists of the following criteria: 1) specification of inclusion criteria; 2) random allocation; 3) concealed allocation; 4) similarity of the groups at baseline; 5) blinding of subjects; 6) blinding of therapists; and 7) blinding of assessors, 8) measures of at least one key outcome obtained from more than 85% of the subjects allocated, 9) intention to treat analysis; 10) between-group statistical comparisons reported for at least one key outcome; and 11) point measures and measures of variability for at least one key outcome (13, 14) . In this scale, when a defined criterion is clearly satisfied, a point is scored, except in the case of the first criterion (the only one not punctuated in the scale).
To extract data from the selected articles, an instrument that included the following variables was created: study identification (title and authors), year of publication, country of research, the issue addressed in telerehabilitation, age range, sample size, interventions, results/conclusions and PEDro score.
Results and discussion
In the present search, 232 articles were found, 125 from the Cochrane Library, 38 from PEDro base, 35 from PubMed, and 34 from Medline. After reading the title and abstract of each article, 212 studies were discarded by repetition in different search bases or due to non-compliance with the eligibility criteria proposed, leaving only 20 articles for full review (four from the Cochrane Library, eight from PubMed, four from Medline, and from PEDro). Among these, seven were excluded because they did not fit the inclusion criteria, and three, because they were repeated in the databases (Figure 1 ), totaling nine articles for this review (Table 1) . After the initial screening of articles, we performed the reading in full and the quality assessment of the nine selected papers. From the analyses of the texts, it was noticed that most (55.6%) of the included articles adopted, as an intervention methodology, the comparison between the traditional method of rehabilitation versus telerehabilitation (11, 12, (15) (16) (17) . It was also verified that the United States (11, 12, 15, 16) (44.4%), followed by the Netherlands (18, 19) (22.2%), Australia (20, 21) (22.2%), and Taiwan (17) (11.1%), demonstrated a greater interest in investigating the issue of telerehabilitation in children and adolescents. Although telehealth is already consolidated worldwide, no studies were found in Brazil that used the methodology of telerehabilitation in children and adolescents. This finding allows us to affirm that this is a fairly unexplored area in the country, requiring further studies and investments. Moreover, in general, the access to technology is not yet a reality to the whole population, unlike developed countries where the studies took place.
The main theme explored by the analyzed studies was asthma (11, 12, (15) (16) (17) (18) , the most prevalent chronic disease among children, which constitutes a serious public health problem (22) . This fact may explain the recurrence of the theme when studying the child population.
Most selected studies (88.9%) involved children aged from 6 years. Children have contact with the technological innovations increasingly early. Nowadays, this contact can be used as a strategy for education and motivation, from the use of playful actions that interest children. On several occasions, the child alone can get in touch with technology. However, in children younger than 6 years, a greater involvement of parents/family members is necessary, which may hinder the implementation of telerehabilitation. Only one study, among the selected ones, included children younger than 6 years, due to the need to initiate treatment for stuttering earlier, with constant parental involvement in the process (21) . When observing the interventions reported in telerehabilitation, it was verified the use of the most varied forms of technology to implement the new treatment programs. The internet, with the use of websites, software, and email for communication, was a strategy present in all analyzed studies. Besides the internet, other resources were employed to implement the programs of telerehabilitation, such as telephone (88.9%) (11, 12, (15) (16) (17) (18) 21, 22) , videos (33.3%) (15, 16, 20) , and audio recordings (11.1%) (20) . This reality can be justified by the facility of use of computers by children and adolescents in the present day. Currently, computers and the internet are no longer barriers to the acquisition of knowledge, being attractive to the young public (23) . Moreover, in the countries where the studies were carried out, access to technology is a reality for most of the population, facilitating the implementation of programs of telerehabilitation mediated through the Internet.
When observing the interventions reported in telerehabilitation, it was verified that all interventions proposed by the included studies were conducted with the focus on the treatment of diseases already present, especially asthma. Only one study using the accelerometer as a methodology for increasing physical activity in adolescents (19) focused on health promotion and disease prevention. Moreover, some of the interventions of telerehabilitation proposed required a minimum period of time to achieve the results (11, 12, 17, 19) . The use of technologies, especially those able to motivate and attract children and adolescents, may have been a potentiating factor for the positive findings, when compared to traditional rehabilitation therapies (12, 17) . The quality of the studies was determined from the score on the PEDro scale. Due to the impossibility to conduct a randomized controlled trial in the area of telerehabilitation with blinding of therapists or subjects, the maximum PEDro (20) To evaluate the effectiveness of telehealth in the Lidcombe Program of Early Stuttering Intervention, in comparison to a control group Intervention: 9 children, 3 to 6 years, relatives treat by directions received over the phone, e-mail, audio recordings, and demonstrative videos (9 months) Control: 13 children, 3 to 5 years, without treatment 73% decrease in the frequency of stuttering in 9 months in the intervention group compared to the control group (6) score achievable for the studies analyzed was of 8 in 10. Most of the selected studies in this systematic review presented high methodological quality, i.e., a score ≥6 (75% of the maximum possible score), as shown in Table 1 .
It should be mentioned that this review presented some limitations, such as the small number of studies that met the criteria and the heterogeneity of the selected studies in several aspects: topic covered, age range, sample size, type of technology used, duration of intervention, and follow-up. These limitations prevented quantitative analysis or deeper inferences about the effectiveness of telerehabilitation. It was also observed that only 66.7% of the articles (11, 12, (16) (17) (18) (19) performed the sample calculation to define the sample and the study power. It is known that proper sizing of the sample and the appropriate analysis of error of method is an important step in validating the data obtained in a particular scientific study (24) . In general, most studies have demonstrated that the inclusion of telerehabilitation is able to produce superior results (11, 12, 17) or similar (15, 16) , when treatment is compared to traditional methods of rehabilitation. Among the studies that show superior results, it was observed a decrease in the occurrence of symptoms (11, 12, 17) , improvement in quality of life (17) , grater control of the diseases (11, 17) , greater treatment adherence (11, 12, 17) , and greater practice of physical exercise (12, 17) . Furthermore, distant rehabilitation appears to be a safe intervention, because there was virtually no reporting of adverse events in the studies listed, as the absence of feedback from participants, poor adherence, or loss of confidentiality of records and errors on data transmission or interpretation of information (3) . Only one study had fewer visits to the website and a high dropout rate, perhaps because it is the only one that evaluated healthy participants, what may explain the lack of interest in the approach (19) . This result indicates that by using technology in rehabilitation, there should be some care so that adverse events do not occur. It is necessary that the educational material used is appropriate to the audience and that the strategies used are able to promote adherence to treatment, providing satisfactory results. Only two studies evaluated the cost of telerehabilitation compared to conventional treatment (16, 20) and results shown were contradictory. While one of them observed reduction in costs by half compared to the conventional treatment (16) , the other reported a 3-fold increase in the intervention group (20) . The final study compared measures of treatment time recorded in the intervention group (the distance version of the conventional model of rehabilitation of stuttering) with measures of treatment time program offered in the conventional manner, which were not evaluated in this study.
For the telerehabilitation to be effective, a high initial investment is necessary for the purchase of equipment, for professional training, and for the production of technological resources that meet the developmental stages of children and adolescents. However, as stated earlier, it not yet possible to say whether the initial costs is offset by the benefits from the practice, which, once implemented, requires maintenance and technological upgrades. The lack of evaluation of the resources used for telerehabilitation is observed in most studies, but it appears that the costs may change over time (6) . It is known that dealing with new technologies is an undeniable need and new concepts are being incorporated by the area of health. However, some issues raise concerns on the part of managers and health professionals. Technology should be a means of connection between patient and professional. By using telerehabilitation, the professional will not be close to the patient to provide the feedback it needs. Therefore, in cases where the telerehabilitation is indicated and feasible, the training and the constant improvement of professionals, parental monitoring regarding the treatment of children, and the availability of pedagogic resources that facilitate the approach are needed. These practices must be conceived as ways of stimulating motivation, to ensure adherence, providing better results and prognostics in rehabilitation.
Conclusions
Telerehabilitation is a possible, effective and secure strategy for the treatment of common diseases in children and adolescents, according to the high-quality studies analyzed. However, there were few studies available, and they were heterogeneous with regard to the use of telerehabilitation in this age range. There is yet no evidence of the cost or even cost-benefit of this new therapeutic modality, which reinforces the need for more research and careful investments in the area of telerehabilitation. It is noteworthy that this treatment does not come with the intention of replacing the traditional practices of rehabilitation, and should be considered as an alternative to be associated with conventional treatment, improving it.
